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Theoretical Background
The aim of a rebreathing method is to bring the CO2 in a small bag into pressure equilibrium with the blood, so the CO2 tension can be measured in a gas rather than in a liquid (Campbell and Howell, 1960a) . The problem is to achieve this equilibrium before the prevention of its excretion causes the pressure of the CO2 in the blood to rise excessively.
A rapid equilibrium will be achieved if a gas mixture is rebreathed which contains enough CO2 to enrich the alveolar gas to approximately the same tension as the mixed venous blood. If this mixture contains too much Co0, equilibrium will not be reached until the blood has carried away the excess; if it contains too little, CO2 will be evolved from the mixed venous blood. In either
The periods of time required for these two stages obviously depend on the volume of the bag, the volume of the lungs, the volume of the breaths, the blood PcoW, and the volume of pulmonary blood flow providing CO. In practice the most important factor is the ratio of the tidal volume of breathing to the volume of the bag.
Obviously, if the bag is too large too much time will be required to mix its contents with the lungs and raise the Pco2. On the other hand, if the bag is too small the subject will have insufficient "room" in which to breathe. The aim should be to have a bag volume abeut twice the tidal volume, but the ratio is not critical. Fig. 1 shows the Pco2 at the mouth of a subject breathing in and out of a bag starting with 100% 02 in the bag. The (Fig. 1) . If the subject is co-operative and/or the circulatory rate is thought to be increased, we often ask him to breathe deeply and then stop the procedure after four breaths in 10-12 seconds.
On the other hand, if the breathing is shallow we prolong the rebreathing to 30-40 seconds. By doing so we accept a potential overestimate of 2-3 mm. Hg. due to recirculation as insurance against inadequate mixing (see discussion of Fig. 1, c Fig. 1 (a and b) and may invalidate the trial-and-error procedure as described by Collier (1956) . Our method does not depend upon recognition of this plateau, and the procedure in the first stage ensures that the Pco2 in the bag cannot be far from the mixed venous PCO2, s0, in the absence of comparative measurements, we do not think that the rapid recirculation can introduce an error of more than 2-3 mm. Right-to-left shunts do not prevent equilibration with the mixed venous Pco2 during the rebreathing method.
Question 13: WVhich is the best C02 analyser for use with the method ? Answver: A rapid continuous C02 analyser such as an infra-red analyser is the instrument of choice because, firstly, it enables the procedures to be checked as in Fig. 1 (Campbell and Howell, 1960c) .
Several people have approached us with problems in the use of the simplified Haldane apparatus described in conjunction with the rebreathing method (Campbell, 1960) . Few of these problems were peculiar to the apparatus, and most could have been overcome by reference to standard accounts of gas-analysis techniques (for example, Haldane and Graham, 1935; Consolazio, Johnson and Marek, 1951 Pco2 are discussed. The most important practical conclusion is that the volume of gas in the bag should not be more than twice the tidal volume; but the exact ratio is not critical.
Suitable equipment is described. Practical problems and variations in technique are described in detail.
We are grateful to the many people who have told us of their experience and difficulties, and particularly to those who have suggested modifications and improvements. Dr.
A. S. E. Fowle helped with the experiment shown in Fig. 1 .
In this country 90% of children aged between 5 and 15 live in households that have a television set, and in the winter these children spend an average of two and three-quarter hours watching their sets (Abrams, 1961) . The television picture is produced by intermittent illumination. Since intermittent photic stimulation is a well-known provocative method for producing epileptic discharges, it is surprising that only a few reports of television-induced convulsions have appeared (Ismay, 1958; Klapetek, 1959; Lagergren and Hansson, 1960; Richter, 1960; Gastaut, Regis, Bostem, and Beaussart, 1960; Pallis and Louis, 1961; Mawdsley, 1961; Fischer-Williams, 1961; Madden, 1961; Garvie, 1961; Lange, 1961) . With one exception, each of these authors described only a few cases. However, it is clear from talking to colleagues that such cases are not very rare nowadays, and in this hospital in the past two years we have seen 14 children with the condition. In the same period 243 children in the age range when exposure to television occurs (4-15 years) have been referred to our E.E.G. department with a diagnosis of epilepsy. This gives an incidence of television-induced epilepsy among epileptic children of 5.7%.
We have investigated these children by electroencephalography (E.E.G.), using the special techniques of intermittent photic stimulation (l.P.S.) described below. The questions we have tried to answer are: (1) Is there any common factor in the E.E.G. of these patients which distinguishes them from epileptic children whose convulsions are not associated with television viewing ? (2) Are there any differences in the E.E.G.s within the group ? (3) If so, are these differences related to any clinical differences ?
Material
The age range of the 14-children (six boys and eight girls) was 8 to 14 years. There was no suggestion of *Kansas University Exchange Scholar, 1960-1. D brain damage in the history of birth or neonatal period or of subsequent development, and physical examination was normal in every case. In only one child was there a family history of convulsions. Intelligence assessments were not carried out, but all children were attending an ordinary school and seemed of average intelligence, except one who was attending a school for the educationally subnormal. In nine cases the convulsions had occurred only while watching television. Six of these children had had only one convulsion each. By contrast, one child had had eight, all since the family had installed a set, and all while watching it. He still insists on watching it, sitting about 2 ft. (60 cm.) away. It is he who is educationally subnormal. The remaining five have had some convulsions under other circumstances. We considered television-viewing to be more than coincidental in these five because they showed very marked sensitivity to I.P.S. Moreover, three of them showed clinical evidence of sensitivity to flickering light; two had had their only major fits during television-viewing, while at other times their fits had been minor; and the third had on several occasions felt giddy and developed a headache when he walked beside railings on a sunny day or looked at a fluorescent lamp.
The type of convulsion occurring during televisionviewing was grand mal in 13 cases and petit mal in one.
We have inquired into the circumstances surrounding the convulsions, with particular reference to the distance of the child from the screen, whether the picture was normal or abnormal-that is, whether it was clear or blurred, steady or flickering-and, if abnormal, whether the child was adjusting the set at the time. Seven patients were near the screen (within 2 feet; 60 cm.); of these, four were adjusting the set because the picture was abnormal, and three preferred to sit near the screen rather than at the usual distance.
Patient 7.-A girl aged 14 with an unremarkable previous history had watched television for three and a half years
